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Abstract: Japanese encephalitis (JE) virus was isolated from one out of 3 postmortem 
brain materials taken as necropsy specimens, while 11 strains of dengue viruses were 
isolated from peripheral blood of 9 dengue hemorrhagic fever (DHF), 1 encephalitis and 
l aseptic meningitis patients, during study period from July 19 to August 17, 1982. 
Typing by monoclones revealed that 8 strains were type 1, 2 were type 2, and 1 was 
type 3 virus, respectively. Isolation of dengue viruses from encephalitis and meningitis 


cases appears to indicate the presence of dengue encephalopathy. 
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INTRODUCTION 


Since 1969, many encephalitis cases have been reported every year in Thailand, 
mainly from Northern and Northeastern regions. Most of the cases were observed 
during rainy season of June to August, although small numbers were found all year 
round (Grossman, et al., 1973; Statistics of the Ministry of Public Health of Thailand). 
As described in the accompanying paper (Igarashi et al., 1983), we attempted to 
isolate viruses from fatal encephalitis cases and peripheral blood of dengue hemorrhagic 
fever (DHF) and other diseases, because dengue infection was known to coexist in this 


area during rainy season (Grossman et al., 1973b). The method of virus isolation was 
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to inoculate test materials to Aedes albopictus, clone C6/36, cells. The clone was develop- 
ed as a sensitive clone to dengue and ckikungunya viruses (Igarashi, 1978) from Singh’s 
Ae. albopictus cell line (Singh, 1976). The validity of the method to isolate dengue vi- 
ruses was shown by Tesh (1979) and applied to clinical materials by several investigators 
(Fukunaga et al., 1980; Rojanasuphot et al., 1981; Igarashi et al., 1982). The senior 
author with his colleagues demonstrated the validity of the method to isolate Japanese en- 
cephalitis (JE) virus from mosquitoes, and postmortem brains in Japan (Igarashi et al., 
198la: b). Recent development of monoclonal antibodies specific to each of the 4 types 
of dengue viruses (Henchal et al., 1982) made identification and typing of dengue vi- 
ruses quite easy and rapid to be performed in Chiang Mai. This paper describes isola- 
tion of JE and dengue viruses from clinical materials collected during our study period 
from July 19 to August 17, 1982. 


MATERIALS AND METHODS 


Cells: Clone C6/36 of Singh’s Ae. albopictus cell line was grown as described pre- 
viously (Igarashi, 1978) with cell growth medium of 10% heat-inactivated fetal calf serum 
in Eagle’s medium supplemented with 0.2 mM each of nonessential amino acids (Eagle, 
1959). The cells were seeded in 16x126 mm test tubes at a density of 10° cells/ml, us- 
ing 2 ml/tube. After 3 days of incubation at room temperature (25—30°C), the cells from- 
ed almost monolayers. In the case of 8-chamber slides (Lab-Tek 4838, Miles, Ill. USA), 
each well received 0.4 ml of the cell suspension at the same density. The slides were 
incubated at room temperature for 3 days in a sealed box with sodium bicarbonate-sat- 
urated water at the bottom. 

Virus isolation procedures: The method is similar to those described for mosquito 
specimens (Igarashi et al., 198la). Postmortem brains or livers were homogenized in PBS 
(phosphate-buffered saline, pH 7.2) containing 0.2% of bovine plasma albumin (Ar- 
mour, Faction V), to make 5-10% suspension, and centrifuged at 2500 rpm for 15 min. 
The rupernatant was filtered through Millipore type HA filter and one-tenth ml of the 
filtrate was inoculated to tube culture of C6/36 cells after removal of the cell growth 
medium. The adsorption was carried out at room temperature for 2 hours and the cells 
were refed with 2 ml/tube of the maintenance medium (cell growth medium from which 
serum concentration was reduced to 2%). After 7 days of incubation at room temperature, 
the presence of infective virus in the medium was detected by inoculation to C6/36 cells 
grown on 8-chamber slides. The slides were harvested 3 days later in order to detect in- 
tracellular viral antigens by the immunoperoxidase staining (Okuno et al., 1977). Antivi- 
ral rabbit sera used in this screening were raised against JE, chikungunya, Sindbis, and 
Getah viruses, by 2 intramuscular inoculations with 4 weeks interval of purified virus 


mixed with an equal volume of Freund’s complete adjuvant. The rabbits were bled | we- 
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ek after the second immunization. These sera were used at 1:1000 dilution in the stain- 
ing. Specimens which showed positive staining by anti-JE serum was further tested by 
type-specific anti-dengue monoclonal antibodies, which were kindly supplied by Dr. T. 
Monath, CDC, USA. The monoclones were diluted 1:1000 and reacted to C6/36 cells in- 
oculated with test materials and fixed with acetone. The cells were then reacted with 
anti-mouse IgG rabbit serum at 1:1000 dilution, followed by similar proceudres of im- 
munoperoxidase ataining (Okuno et al., 1977). This procedure gave clear-cut differen- 
tiation among each of the 4 prototypes of dengue viruses and was used in the studies in 
Indonesia (Igarashi et al., 1982). The specimen which was stained by anti-JE serum but 
not by dengue monoclones was examined by the neutralization test against anti-JE serum. 
In the case of serum specimens, the procedure described for the studies in Indonesia 
(Igarashi et al., 1982) and for swine sera in Japan (Igarashi et al., 1981c) was used. 
Serum specimens of 0.1 ml volume was inoculated to tube culture of C6/36 cells without 
removing growth medium. After overnight incubation, old medium was removed and the 
cells were refed with fresh maintenance medium. The cells were further incubated at 
room temperature for 6 more days and the presence of the virus was screened as descri- 


bed above. 


RESULTS 


Total numbers of specimens tested for virus isolation was 177 sera, 3 brains, and 
1 liver specimens from hospitalized patients. Brains and liver specimens were obtained 
as necropsy materials by needle puncture. As controls, 50 sera from healthy adults were 
used which were collected at a Blood Bank in Chiang Mai. Table 1 summarizes the 
result of positive virus isolation from these specimens, as arranged by the date. Only 
one JE virus was isolated from postmortem brain of patient (P-19) who died on July 26, 
8 days after onset of encephalitis. His paired sera showed typical response of acute JE 
virus infection as shown in the following paper (Fujita et al., 1983), and the isolated 
virus was neutralized by anti-JE serum. On the other hand, total of 11 strains of den- 
gue viruses were isolated from hospitalized patients’ sera. Nine of them were obtained 
from DHF patients, however, one of the remaining 2 was from encephalitis, and the 
other from aseptic meningitis cases, B-8 and P-9, respectively. The B-8 case was 67 
years old female who developed encephalitis on July 12 and dengue virus type 1 was 
isolated from serum specimen collected on August 2, 21 days after the onset. Since 
IgM-ELISA and HI against JE were negative, it was hard to consider that she was first 
infected with JE virus showing encephalitis, followed by dengue virus infection which 
produced viremia. Another meningitis patient, P-6, was an 11 years old male with his 
serum taken on July 21, 2 days after the onset. These 2 cases might represent dengue 
encephalopathy (Sumarmo et al., 1978). Typing of dengue virus isolates was done by 


monoclonal antibodies and the result showed that 8 were type 1, 2 were type 2, and 1 
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Table 1. Isolation of viruses from clinical specimens in Chiang Mai, 1982 


Virus isolation Serodiagnosis 
Age and Clinical 
Cod g : : 
one sex diagnosis Date of Specimen Date (days Vi HI ELISA 
onset taken of illness) ITUS 


JE D1 IgG IgM 


B8  67F Encephalitis Jul 12 Blod Aug 2C) D1 a a a 
P6  2F DAFA  anknown. “Bloed Jul I D2 Eo de. 3 
pa sl: Se gitis Jul 19 Blood Jul 21 @) D2 = ss Bs Seo 
P13  1F DHF Jul 19 Blood Jul 234) D1 2, G3 2 S 
P15 13F DHF Jul 18 Blood Jul 19) D3 a a 
P19 5M Encephalitis Jul 18 Brain Jul 26(8) JE + ~ - + 
P56 5M DHF Talos ‘Biod “Awe 2 G) DI p g a h 
P57 16M DHF Jul 29 Blood Aug 2 (4) Di a 
P59 6M DHF Jul 28 Blood Aug 2 6) Dit b d G e 
P68 40M DHF Jul 29 Blood Jul 30 @) Di "O E ae 
P76 5M DHF Jul 27 Blod Aug 3 ( ODI ao o ye o 
P77 31M DHF Agt Bied. Aus 3 DI E e 


* DHF: dengue hemorrhagic fever 
** single serum specimen 
*** HI(+): 4-fold or more rise in paired sera, or more than 640 in single serum 
ELISA (+): 4-fold or more rise in paired sera, or more than 8000 of IgG or more than 
400 in IgM in single serum specimen 


was type 3 dengue virus. Therefore, principal type of dengue viruses circulating in 
Chiang Mai during our study period from July 19 to August 17 was type 1 virus. Two 
cases, P-13 and P-15, with positive virus isolation of dengue virus type 1 and type 3, 
respectively, did not show any antibody response either by the HI or the ELISA. Thus, 
these 2 DHF cases were shown to be infected with dengue viruses only by virus isolation. 
The timing of bleeding was probably too early to detect primary type of antibody response 
in these 2 cases. Fifty normal human sera and 1 post-mortem liver did not give any 


virus isolates. 


DISCUSSION 


The result of virus isolation showed that dengue viruses were relatively easy to 
isolate from DHF patients, while JE virus was not isolated from peripheral blood. The 
result agrees with the fact that humans do not show viremia of JE virus. It may be 
interesting to examine type 1 dengue virus which was isolated from an encephalitis pa- 


tient, B-8. If this virus is different from other type 1 dengue viruses isolated in this 
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study, in terms of its genetic constitution, it may give some indication that pathogenicity 
of the virus is depending on the virus gene. So far our result is the first report of 
dengue virus isolation in Chiang Mai Area. None of the 50 normal human sera yielded 
dengue virus, indicating that inapparent infection with dengue viruses in adults with 
viremia is a rare event. Previous observations in Indonesia by senior author and his 
colleagues showed that mild febrile cases often exhibit viremia of dengue viruses, and 
would probably play an important role in the maintenance and circulation of the virus 


in endemic and epidemic areas (Igarashi et al., 1982). 
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